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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Tporpamma nmpegHa3zHaueHa JuIst odecreueHus Kypca «Pu3nka», U3y4aeMoro CTyleHTaMu B

TCUCHHUC BTOPOI'o CEMCCTpPA.

Heﬂb KypcCa — 3HaKOMCTBO € OCHOBHBIMH 3aKOHaMH (1)I/I3I/IKI/I 1 BOSMOXHOCTIAMU UX IPUMEHCHUS ITPU

pelIeHNH 33124, BOSHUKAIOIINX B TIOCIEAYIONIEH MPO(hecCHOHATbHON AEATEIIbHOCTH.

JInst moCTHKEHUS TaHHOM 11U CTaBATCS 3a/1a4H.

M3YYUTh (yHIAMEHTAIbHbIE (U3MYECKUE 3aKOHBI W SIBJICHHS, JIeKAllUe B OCHOBE
COBPEMEHHOM (hU3MYECKON KapTUHBI MHPA;

obecnieunTh yriyOJIeHHOE HW3ydyeHUE HamOoJee BaXKHBIX OTKPBITHH B 00JacTH (DHU3HKH,
OKa3aBIIMX OIpPEIENSAIONIee BIMSHUE HAa pa3BUTHE (DUBHKO-XUMHYECKHX  METO/IOB
UCCIIeI0OBaHMi B OMOIOTHH M MEUIMHE;

CIIOCOOCTBOBaTh PA3BUTHIO HAYYHO-UCCIEHAOBATCIBCKUX W HAYYHO-TIPOU3BOJICTBEHHBIX
KOMIICTCHIMH, 0a3upyrOIUXcs Ha 3aKOHAX (QHU3UKU, B OOJIACTH H3YYCHUS W aHaiIu3a

OUOJIOTUYECKUX CUCTEM.

1. MecTo qucnuniaunsl (MoayJisi) B crpykrype OIIOII BO

Jucnuninna «®u3uka» OTHOCUTCS K 0a30BOM YacTH IUKIIA TUCIUILINH b1.

BXO[[HBIG 3HaHUA, YMCHUA MW KOMIICTCHIHWH CTYICHTOB, H€O6XOIII/IMI)IC IJid U3Y4YCHUA

AUCHUIUIMHBI, ONPCACIAIOTCA HUX 0a30BBEIMH S3HAaHUSAMHU, ITOJYUCHHBIMU IIPU H3YUCHUH (1)H31/IKI/I,

XUMHHU U MAaTEMAaTUKH B KypCe Cpe,Z[Heﬁ HIKOJIBI.

I11. Tpe6oBaHus K pe3yIbTaTaM O0CBOCHHMS IMCIUIITIHHBI

[Tocne uzyuenus kypca GU3UKH, CTYACHT JIOJDKEH 00J1a/1aTh CISAYIOIUMHA KOMIIETCHITUSIMU ;

CrniocobeH ucrnosib30BaTh B MPO(ECCHOHATBEHON JeATeIbHOCTH OCHOBHBIE 3aKOHBI (DU3UKH,
XUMHHU, HAYK O 3emile u 6I/IOJ'IOFI/II/I, MNPUMCHATE MCTOJAbI MAaTCMATUUYCCKOTO aHajlin3a H
MOACIIMPOBAHUA, TCOPETUUCCKUX H OKCICPUMCHTAJIIBHBIX HCCHCHOB&HHﬁ, HpI/IO6p€TaTB
HOBBIC MAaTCMATUYCCKHUEC U CCTCCTBCHHOHAYYHBLIC 3HAHHA, HWCIIOJb3yA COBPCMCHHBIC

oOpa3zoBarenbHbie U HHpOpMaIMoHHbIe TexHomoruu; (OITK-1).

N3yueHne Kypca HampaBlIeHO Ha Ppa3BUTHE MPEJCTABICHHH CTYIEHTOB O (U3NYECKOMH

KapTUHE MHpa, pacliupeHue, yriyoiaeHue u 00001IeHne 3HaHui 0 CTPOCHUHU BELIeCTBA, Pa3BUTHE

IMMO3HAaBaTCJIbHBIX HHTCPECOB, NHTCIJICKTYAJIbHBIX U TBOPYCCKUX crocobHocTel. OcHoBa MOJIYYCHUA

(bI/ISI/I‘-ICCKI/IX 3HAaHUM — HE TOJBKO HU3YUCHUC TCOPCTUYCCKUX MMOJIOXKEHUH U 3aKOHOB, HO H

71a00paTOPHBIM IKCIIEPUMEHT.



IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHUIINHE (MOAYJIK0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

3aKOHOMEPHOCTH B
obnacTu
MaTEMaTUKHU,
(hbU3UKH, XUMUH,
Hayk o 3emie,
OMOJIOTUHU U
9KOJIOTHH,
IIPOrHO3UPOBATh
IMOCJIC/ICTBHUS CBOCH
podeccuoHaIbHOM
JIEATEbHOCTH;

OKOJIOTHH IS PEIICHUS
po(heCCHOHATIBHBIX 3a71a4
IIOYBOBEICHUS

HJIK omnka2
OO00CHOBBIBAET
PUMEHEHHUE METOJIOB
€CTECTBCHHBIX HAYK JIJIS
peIIeHuUs 3a1a9
npodeCcCHOHAILHON
JIEATEILHOCTH
ITOYBOBEICHUS

Komnerennus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIM

OIIK-1 HJIK onk11 3naer:

CnocobeH st I/ICHOJIL3yIOT 0a30BbIC ° qbus'uqecxue OCHOBbl MEXAHUKU,
peuieHus 3HaHHUS OCHOBHBIX OOIIMX Konebanus u 80JIHbL, OCHOBbI
npoeCCUOHATIBHBIX | 3aKOHOMEPHOCTEH B MOJNEKYAAPHOU Quzuxu u
3a1a4 o0JjacTu MaTeMaTHKH, MEePMOOUHAMUKY, — DNIeKmpuuecmea u
HUCII0Ib30BaTh (bU3HUKY, XUMHH, HAYK O MAZHemus3Ma, ONnMmuKY, amoMHOU U
OCHOBHBIE 3emiie, OMOJIOTUH U s0epHot Qusuxu 8 obveme,

HeobX00UMOM 07151 OCBOEHUS. (PUSUYECKUX

0CHO8 buonozuu, ouoxumuu u
ouogusuxu.

Ymeer:

®  00bACHUMbL OCHOBHblEe HAOI00AeMble
NPUPOOHbBLE U MEXHOSEHHbIE SIGNEHUSL U
aghghexmoi c nO3UYUti
@yHOamenmanvHbIxX Guzuuecxux
83AUMOOEUCMBUL;

ucnoibzoeams qbu3uquKue 3AKOHbL npu

ananuze u  peweHuu npoonem
npogeccuonanvbHoll 0essmenbHoCmu,

®  UCMONIKOBbI6AMb  CMBIC — (uU3ULeCcKUx
BeIUYUH U NOHAMULL,

® pabomamo c npubopamu u
o0bopyoosaruem COBPEeMEHHOU
@uszuuecxoti 1abopamopuu.

Baaneer:

® Memodamu  nposedeHus  QuzuuecKux
UsMepeHull, Memooamu KOPPeKmHOU

OYECHKU nocpeuwtHocmu npu l’lpOB@d@HMM
quS’ulleCKOZO IKCnepumenma,

SHAHUAMU 06meqbu3ultecm4x 3dKOHOB U
NPpUHYUNos 6 sasicHeuux
npakmu4eCcKux npuilodNCerusx ouonocuu
u 9Ko02uU.

IV. Conepixkanue u CTPYKTYpa AMCHUILINHBI (MOYJI51)

O0BeM IUCIUILIMHEI COCTABIAET 2 3a4E€THBIX €OUHUIEL, /2 Yaca, B TOM 4uciie 58 yacos

KOHTaKTHOM paboTHI.

3aHsaTus MMPOBOAATCA TOJIBKO B OYHOM (I)OpMC O6y‘{eHI/I$I C IPpUMCHCHUCM AHUCTAHIIUOHHOTO

KOHTPOJISI CaMOCTOSITeNbHON paboThl cryneHToB uepes OnMOC dakynbrera. DIEKTPOHHOH H

JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE IPeTyCMaTpPUBAETCS.

Ha mpaxTideckyro moAroToBKY OTBOAUTCS 32 ayTUTOPHBIX Yaca (BO BPEMS BBIITOTHEHHS

1a0opaTOpHBIX padboT).

<D0pMa HpOMe)KYTOqHOfI aTTeCTallMu: 3a4€T BO BTOPOM CEMECTPE.




4.1. Copepxanue IMCUMILIMHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM, ¢ YKa3aHHEM BH/AOB YUeOHBIX 3aHATHI H OTBEJEHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Bunsl yue6HOH paboTHI,

BKITIOYAs CAMOCTOSTENFHYIO paboTy 00ydaromnmxcs,
HPaKTUYECKYIO TIOITOTOBKY M TPYAOEMKOCTh

DopMBI TEKYIIETO
KOHTPOJISl yCTIEBAEMOCTH;
DopMa IpoOMEKYTOUHOU

xR
%
g =
=
o S (B Hacax) aTTecTalun
= § E ‘i KonrtaktHas paboTa mpernogaBaTess ¢ = (no cemecmpam)
Q <
e Pa3nen AUCHUIIMHbBL/TEMa 2 Z 59 00y MHUMHCS =
n/u 5 £ E s 5 =
O |8 | & g g
m g 9 | Jlexkunu CemuHapckue/ Koncynp 3 é
2 ‘é{ npaKkTHYeckue/ | Taluu § S
e nmabopaTopHEIE 2
3aHATHA o
1 2 3 4 5 6 7 8 9 10
1 | Pazpmen 1. ®dusnyeckue OCHOBbI MEXaHUKH 2 4 0 2 0 2 | Otuérsl 11O
2 | Paznmen 2. TepmoauHamMuKa U CTaTUCTHYECKas PU3MKA 2 | 10 6 2 6 2 | maboparopHoii
3 | Paznen 3. DnekTpruyecTBO M MarHETU3M. 2 | 12 6 4 6 2 | paboTe, KOHTPOJIbHBIE
4 | Paznen 4. KoneGaHus ¥ BOJTHBI 2 | 10 6 2 6 2 | BOIPOCHL,
5 | Pazgen 5. BonHOBas onTHKa M KBaHTOBAasl (pusuka 2 | 12 6 4 6 2 | TECTUPOBAHMA 110
6 | Pasmen 6. OcHOBBI aTOMHOM U siA€PHON (PU3UKU 2 | 14 8 2 8 4 paszacinam, ToMalrHue
KOHCIIEKTBI
KOutpons 2 8
KCP| 2 | 2
DK3amMeH
Hroro yacos 72 | 32 16 32 14




4.2. IlnaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PaG0oThI 00Y4YaIOLIMXCSl 10 TUCHMIIHHE

CamMocTosiTenpHas paboTa 00yJaroMIUXCsl Y4eOHo-
METOANYECKOES
Cpoxu OrneHouHOE
Cemectp Ha3zBanue paznena, TeMbl . TpynoemkocT oOecrieueHue
Bup camocrosTensHON paOOThl | BHIIOJTHEHU CpPE/CTBO .
i b (4ac.) CaMOCTOSITEIbHON
paboThI
2 Paznennr 2,3,4,5,6 OdopmicHue oT4UeTa no| B Teuenne 4 Oruér
n1abopaToOpHOI paboTe ceMecTpa Mertoandeckue
IMoaroToBka K 3amuTe oT4eTa Mo OtBeThI HA MaTepHabl K
N B Teuenue
2  |Pa3zpmemnsr 2,3,4,5,6 nabopaTopHoil paboTe ceMeeTDa 4 KOHTPOJIbHBIE 71a0.paboTam
P BOMPOCHI
[To kaxaomy U3 meCTU pas3AaesioB [ToaroroBka Kk UTOrOBOMY [Ipoiitu
TECTUPOBAHUIO CaMOCTOSIT
€JIbHOE
TECTUPOBA
Hiie Bes
2 ’ 4 TecTbl pexKomeHryemas
OCBOUTH
JIUTEpaTypa
TEOpeTHye
CKHU
Marepual
TEMBbI
Pazpenwr 3,4,5,6 [Toaroroska nononuenuid no K xoHIy B
cst
TeMe JIEKIIUH (MHTePaKTUBHAS |KaXKJIOTO
2 N 2 Koncnexr peKoMeHTyemas
(hopMa 3aHATHIT), KOHCIIEKT Ha [CeMecTpa
JUTEpaTypa
BBIOpAHHYIO TEMY M3 CIIHCKa
OO0t 00beM caMOCTOATEIHHOM PabOTHI MO JUCIUILTHHE (Yac) 14




4.3. Coaep:xanue y4eOHOro MaTepuajia
Copneprxanue pas3ieioB U TeM JUCIUTUTAHBI
Beeoenue
Qu3zuka 6 cucmeme ecmecmsennvix Hayk. Oowas cmpykmypa u 3a0a4u Oucyuniunsl « Puzuxay.
Eounuywt pusuueckux senuuun. CmpykmypHule snemenmol mamepuu. Cunvl u 63aumooeiicmesus 8
npupode.
NE 1. Du3zuueckue 0CHOBbI MEXAHUKU
1.1. Kunemamuxka
OcHosHble  KuHeMamuyecKue Xapakmepucmuku KpUBOIUHENUHO20 OBUNMCEHUs: CKOpOCMb U
VCKOpeHue: HopManbHoe u manzenyuaivhoe. Kunemamurka pawamensno2o 08UNCEHUA. Y2l08ds
CKOPOCMb U Y21080€ YCKOPEHUe, UX C853b C MUHEIHOU CKOPOCMbIO U YCKOPEHUEM.
1.2. Jlunamuxa
3axonvr Holomona. Macca, umnynsc, cuna. 3akon coxpanenus umnyavca. Momenm umnynvca
MamepuanbHot MoyYKu U mexamuyeckou cucmemsl. Momenm cunvl. Ypasnenue MomeHmos.
Ypasuenue osusicenus mamepuanoHot mouxku 8 KOOpOUHAmMHoOU ghopme.
1.3. I'pasumayuonnoe none 3emnu
Cuna msagcecmu u cpasumayuonnoe noie 3emau. Xapakmepucmuxu 2pasumayuonHo20 NoJisl.:
HanpsaxceHHocms u nomenyuan. I[lomenyuanvuvie cunvl, 66edenue NOHAMUSL NOMEHYUALa Ous
83AUMOOEUCMBYIOWUX Mel.
1.4. Dnemenmot mexanuxu meepooco mena.

Momenm cunvt u Momenm UMRYIbLCA, UX 63AUMOCEA3b U 3AKOHbl coxpanenus. /legpopmayust
meepooeo mena, 8uovl Oepopmayuti, 3axon I yka. Ynpyaue oegpopmayuu buonocuueckux mxauetl.
AE 2. Tepmoounamuxka u cmamucmuieckasn puzuka

2.1 Dnemenmul cmamucmu4eckoui U MOAEKYIAPHOU PUSUKUL.

Ocnosnoe ypasuenue MKT. Cmenenu c60000b1 MONIEKY U pacnpeoeienue IHepeul no CmeneHsIm
c60000b1. Pacnpeodenenue Maxkceenna, sxcnepumenmanvioe obocnosanue. Pacnpedenenue
bonvymana u 6apomempuuecxasn hopmyna.

2.2. Dnemenmol mepmoOUHAMUKU.

Pasnosecnuvie u Hepasnogecnvie cocmosanus, epems penakcayuu. Ypaewenue COCMOAHUSL
uoeanvrozo 2asa. Mzonpoyeccel. Ilepsoe nauano mepmoounamuxy, aouadamuyecKuti npoyecc.
Obpamumvie u Heobpamumbvle NPOYeCccyl. SHMPONuUs. Bmopoe Havano mepmooOuUHamMuKu.

2.3. Dnemenmsl Qhusuueckol KUHemuKu

Hasnenue 6 socuoxocmu u 2aze. Jlamunapnoe u mypoynrenmuoe mevenus sxHcuokocmu. Bazkocme.
Memoouxa onpedenenus esskocmu. Bsaskocmow, kaxk ¢husuueckoe ceoiicmeo xkpoeu. Henenus

nepenoca:. ouggysus, menionpoeooOHOCMb, GHYmMpeHHee mpenue. bpoynosckoe Osudicenue.
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Ilpoyeccvl nepenoca 6 oOuonocuu. Ilosepxnocmuoe namsdceHue. Jgudcenue HCuokocmu 6
Kanuansapax. Imoonus.

JE 3. dnekmpuuecmeo u MacHemu3m
3.1.2Onekmpocmamuyeckoe none u €20 XapaKmepucmuxu.
llone ounons. Ilomox eexmopa. Ilomenyuan. Oxeunomenyuanvhvie nogeepxrnocmu. Ces3b
NOMEHYUANA U HANPAICEHHOCMU INEeKMPULECKO20 NOJIAL.
3.2.Ilocmosnnblii mokx.
Dnekmpuueckuti Mok, cuia u niomuocms moka. CmoporHue cuivl, 1eKmpooSUICYWAsL CULA U
Hanpsicenue. 3axon Oma 6 unmeepanvhou u oughgepenyuanvuoi opme. 3axon [ocoyns —
Jlenya. I'anveanusayus u anekmpogopes. Ilopoz owyymumozo moka. Diekmpuueckuii mox 6
NeKMPOIUMAXx.
3.3 .Maecnumocmamuxa
Maenumnoe 63aumooeticmeue NOCMOSAHHBIX MOKO8. Bexmop maznummuot unOyKyuu. 3aKoH
Amnepa. Cuna Jlopenya. J]eusicenue 3apsoos 6 21eKmpuyecKux u MazHumHulx noJsax. 3akon buo-
Casapa-Jlannaca. Teopema o yupkyiayuu (3aKoH noiHo2o0 moka). [etlicmeue nocmosHHO20
MAZHUMHO20 NOJISL HA OP2AHU3M.
3.4. Maenumnoe none 3emnu.
Mazenumnoe none u e2o xapaxmepucmuxu.
3.5. Macnumnoe none 6 seuwiecmae.
Ilpupooa macnemuszma. Macnumnvle Momenmsl 31eKMpora u amoma. ua- u napamacHemuxu.
Hamaenuuennocmo. Macnumnoe none 6 sewecmee. @eppomacHemuxu u ux ceovicmaa. llpupooa
deppomacnemuszma. /lericmeaue nepemenHo20 MazHUMHO20 NOJISL HA OPSAHUSM.
3.6. Ocnogvl meopuu Maxceenna 051 21eKMPOMASHUMHO20 NOJIAL.
Buxpesoe snexmpuueckoe none. Tox cmewenus. Ypasnenus Makceenna 0ns 91eKmpomMacHUmHo20o
noJs, Ux 6uod 0Jisk CMAYUOHAPHBIX NOJIEU.

JE 4. Konebanus u 601Hbl

4.1.1I'apmoHuueckuti ocyunisamop.
Mamemamuueckuti, npyscunHbvlll, usuveckuil. YpasHenue 2apmMoHuueckux Koleoanull;
clodceHue Koiebanuii 00H020 HanpaegieHus U 0OUHAKOB8OU Yacmomuyl. Ynpyaue onnvl. Ypasuenue
bezywell 80IHbL.
4.2.OnekmpomacHumHule 80JIHbL.
Hugpepenyuanvroe ypasrnenue s1eKmpomMacHUmMHOU 60aHbL. DHep2usi INeKMPOMASHUMHBIX GO.IH.
Hmnynsc anekmpomacHumm1o20 noJis.

4.3. Vaempazeykosvie memoovl 8 buonocuu.
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Ohpexm [lonnepa. Akycmuueckue u yibmpazeykogvle Memoobvl Npu UCCAeO08AHUU CIPYKIMYPHbIX
HeoOHOPOOHOCEIl.

AE 5. Boanosasa onmuka u keanmosasn puzuka
5.1. Unmepghepenyus ceema.
Cnoocenue 08yX MOHOXPOMAMUYECKUX DNIEKMPOMACHUMHBIX 601H. Tlonamue KoeepenmHocmu.
Knaccuueckue onvimoi.  Hnmepgepenyuss 6 monxkux naenxax. Ilonocpagus. Henenue
unmepepeHyuu npu u3y4eHuyu OnMmuUYecKux C80tUCme KpUcmaiios.
5.2. luppaxyus ceema.
IHpunyun Toticenca-@penens. Obvacnenue ougpaxyuu Ppenens HaA KpPyeioM Omeepcmuu u
Kpyenom dKkpare npu nomowju 30n Ppenens. Paspewarowas cnocobHocms onmuieckux npudopoa.
Jugpaxyusa Opayneogpepa na wenu.
Hugpakyuonnas pewemra. /[ucnepcus u paspewarowds cnocoOHOCmMb peutemku.
5.3. Penmeenogckue nyuu.
Hudpakyus na maxkpomonexynax. Xapaxmepucmuueckoe penmeHO8CKoe u3nydenue. 3aKoH
Bynvgha - bpeeea.
5.4. lonsapuzayus ceema.
lonamue o nonapuzosannom ceeme. 3axon Mantoca. [lpoxodcoenus ceema uepe3 cucmemy
ROAAPUZAMOP — Kpucmaai — anaausamop. llonsapusayus ceema npu ompaxcenuu u npeiomieHuu.
3axon bprocmepa. Jluneiinoe 08ynyuenpenomienue.
5.5. Bpawenue nnockocmu nonsapusayuu
Caxapomempus. Ilonapusayuonnulii MUKPOCKON
5.6. Tennosoe usnyuenue
Mooenv abcontomuo ueprnoco mena. Cnekmp mennogoeo usnyyenus. Cepvle mena. 3axou
Cmegana-borvymana. 3akon Buna. Duepeus keanma 21eKmpoMasHUMHO20 U3TY4UeHUs.
5.7. Keanmosas npupooa uznyuenusl.
Macca u umnynvc pomona. Jlasnenue ceema. Igppexm Komnmona. @omosgppexm.
5.8. Jlromunecuenyusl.
Cnocobvl 6030yacoenus, Mexanuzmvl 31eMeHMApHbIX NPoYeccos, [[numenrbHOCmb ceedetus,
Cnexmp nmomunecyenyuu. Ilpasuno Kawwu. 3axon Cmoxca-Jlommens, Ilpasuno Jleswuna,
Keanmoswiii 6b1x00 nromunecyenyuu. Ilpasuno Basunosa.
5.8. Keanmosas mexanuxa
Tunomesa oe Bpouna. /ugppaxyus mukpouacmuy. Ipunyun neonpedenennocmu I etizendepea.
Bonnosas ¢ynkyua, ee cmamucmuyeckuli CMblCl U YCIO8UA, KOMOPLIM OHA OOJINCHA
yooenemeopsimo. Ypasnenue [lpeouncepa. Keanmosas wacmuya 6 00HOMePHOU NOMEHYUATbHOU

same. OOHOMePHbII NOMEHYUANbHBIU NOPO2 U bapbep.
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JIE 6. Ocnoevl amomnoii u a0epuou pusuxu
6.1./Inanemapuas mooenvb amoma.
AHenenus noomeepoicoarowee crodcHoe cmpoerue amoma. Moodenu amoma no Tomcony u
Peszepgpopoy. Onvimur Peseppopoa no paccesnuio anvgpa-wacmuy. Hoepnas mooerv amoma.
Imnupuveckue 3aKOHOMePHOCMU 8 amomHblx cnekmpax. Popmyna baremepa
6.2. OcHoswvl husuxu amomuozo sopa.
Hckyccmeennoe npespawenue amomuvix s0ep. Omkpwvimue Hetimpona. Cmpoenue amomHO20
sa0pa. 3anuce si0epuvix peaxkyuil. zomonuwl. Ilonsamue 0 Me30HHOU meopuu A0ePHbIX CUL. DHepeus
c6a3u u deghexm maccwi. Mcnonvzosanue s0ephvix npespaujeHull; YenHas peakyus oeieHus aoep.
Tepmosioepnvle peakyuu.
6.3. Paouoaxmugnocmo.
Buowl u 3axonvl paouoaxmuenoco usnyuenus. Hoepuvie peakyuu. /enenue s0ep. Cunmes adep.
lloenowenue paduoaxmuenoco usnyyenus 6 eewecmee. [[o3zvl. PaouoakmusHnvle uzomonwvt 6
npupode.

IlepeyeHb JeKIIMOHHBIX 3aAHATHI

No Ne paznena u | HaummenoBanue ucnons3dyembix | Tpynoe | OueHounsie | @opmupye

/11 TEMBI TEXHOJIOTAI MKOCTB CpencTBa MBIE
IUCLUAIUINHBI (dachr) KOMIIETEH
(Moryst) UA
1 2 3 4 5 6
1.1.
1.2 Jlekuus ¢ ucnoabp30BaHUEM Tecr,
1 - N . 2 HaJIA4ue OIlK-1
1.3 MYJIbTUMEIUNHBIX MTPE3CHTAINN
KOHCIIEKTOB
1.4
2.1 Tecr,

JIek1us ¢ UCIOJIb30BaHUEM

2 2.2 MYJIbTUMEINNHBIX IPE3EHTAINN 2 HaJme OlIK-1
2.3 y p KOHCIIEKTOB
3.1 Jleknus ¢ UCIoIbp30BaHNEM Onpoc,
3 N 5 2 HAJIMYUe OIIK-1
3.2 MYJIbTUMEAUNHBIX TPE3EHTALINM
KOHCIIEKTOB
3.3
3.4 JIeknus ¢ UCOIb30BaAHUEM Tecr,
4 . . 5 2 HAJIMYUe OIIK-1
35 MYJIbTUMEAUNHBIX TPE3EHTALINM
KOHCIIEKTOB
3.6
4.1 Jleknus ¢ UCIoIbp30BaHUEM Tecr,
5 4.2 MYJIbTUMEIUNHBIX IPE3CHTAINN 2 Haane OlIK-1
4.3 y a p 1 KOHCIIEKTOB
51
5.2 Jlekuus ¢ UCIOIb30BaHUEM Onpoc,
6 5.3 MYJIbTUMEINNHBIX IPE3EHTAIINN 2 HaHme OITK-1
54 y P KOHCIIEKTOB
5.5

7 5.6 2 Tecr, OIIK-1
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5.7 HaJIn4ue
58 Jlekmus ¢ I/ICI:IJOJ'IBSOBaHI/IeM } KOHCIICKTOR
0 MYJIbTUMEIMHHBIX TPe3eHTalnui
6.1 ek Tecr,
8 6.2 HHA € HCTIOMILSOBAMIEM 2 HAJIN4He OIIK-1
6.3 MYJIbTUMEIMHHBIX Tpe3eHTalnui COHCIIEKTOR
4.3.1. llepevyeHb CeMHHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT
No No paznena u HanmenoBanue ceMrHapos, Tpy | Ouenounbie | ®opmu
n/n TEMBI NPAaKTUYECKHUX U Ja0OPaTOPHBIX | J0€ CpeacTBa pyemble
JUCIUTIAHBI pabor MKO KOMIIET
CTb, SHIINU
qac
bl
1 2 3 4 ) 6
2. | Tepmogunamuka | 1.0Ompenenenue koddduirenta 6 | Oruer, onpoc | OIIK-1
Y CTaTHCTUYECKas | BSI3KOCTH BO3/1yXa, pacyeT
¢duznka CpeaHel JITMHBI CBOOOIHOTO
npobera u 3GHEeKTUBHOTO
JMamMeTpa MOJIEKYJ BO3/IyXa.
3. | OnektpuyectBo u | 1. MI3yueHue OCHOBHBIX 6 | Otuer, ompoc | OIIK-1
MarHeTus3m 3aKOHOMEPHOCTEN NMPOTEKAHUS
ANEKTPUYECKOTO TOKa U
ANEKTPOCTATUYECKUX TTOJIEN C Oruer, ompoc
MTOMOIIBIO AJIEKTPOIUTHIECKON
BaHHBI.
Otuer, onpoc
4. | Konebanus u 1. I3yuenue xonedanuii ¢ 6 | Oruer, onpoc | OIIK-1
BOJIHBI MIOMOIIBIO MAsITHUKA.
5. | Bonnosas ontuka | 1.M3yuenue sBienuii 6 | Oruer, onpoc | OIK-1
Y KBaHTOBas uHTephepeHInH, TUPpaKIul 1
¢dusnka MOJISIpU3alusl CBETA
6. | OcHOBBI aTOMHOMH | 1.3HAaKOMCTBO C METO/I0M 4 | Otuer, onpoc | OIIK-1
U SIIEpHOM CIEKTPOCKOIIUYU Ha puMepe
¢buzukn U3YUYEHUS CIIEKTpa BOJIOPOJa.
2.VccnenoBanue noryioneHus 4 | Otuer, ompoc
PalMOaKTUBHOTO U3ITyYEeHHUS B
BEIIECTBE.

4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/IbHOE H3yUeHUEe CTYAeHTaAMHU
B paMKax camocTosiTebHoil padorsl (CPC)

Ne Tema Bun 3anaHue Pexomennyemas | Komuuec
CaMOCTOSITENTbHOM JuTepaTypa TBO
paboThI 4acoB
1. Bce nexmun IToaroroBka IToaroroBuTH Best
JIOTIOJTHEHUH 110 JIOMAIlIHUE
pexomMeHayemas 4
TeMe JIEKIIUH KOHCIIEKTHI,
JIuTepaTypa
(KOHCTIEKTOB)
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JTOTIOJTHSIIOIINE
MaTepua JIESKINH
2. Bce TeMnl NunuBuayanbHbIe BrimoaauTs Best
3a/1aHusl, 3a7a41 U 3aJlaHue IS
’ peKoMeHxyemas 6
TECTBI 3aIUTHl OTYETA
JuTepaTtypa
110 MPaKT.padoTe
3. | Bce Temsl [ToaroroBka Odopmuts Best
OTYETA 10 oT4eT*,
N peKOMeHTyeMast 4
nabopaTopHoit MOJITOTOBUTHCS K
JuTepaTypa
pabore 3aIlnTe

* TIpaBuia opopmiteHHsT OTUYETA T10 JIA0OPATOPHOM paboTe MPUITATraloOTCs

4.4. MeToanyecKue YKa3aHUs N0 OPraHU3aALMH CAMOCTOSITeIbHOM PadoThl CTY/IEHTOB

K coBpemeHHOMY cnienMaiucTy OOLIECTBO NPEABABISACT JOCTATOYHO MIMPOKUN NIEpeYeHb
TpeOOBaHUM, Cpeau KOTOPBIX HEMAJIOBa)XHOE 3HAYCHHWE MMEET HaJIM4Yhe Yy BBIIYCKHUKOB
OIpENIeIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHMS W3 Pa3IMYHbIX
UCTOYHHKOB, CHCTEMAaTU3MPOBATh TOJIYYCHHYIO WH(GOpPMAIHIO, JaBaTh OLEHKY KOHKPETHOMN
¢uHancoBol cutyaruu. DopMUpOBaHHE TAKOTO YMEHHUS MPOUCXOANT B TEUSHHE BCETO TMEPHOa
o0y4yeHMsI 4epe3 ydacTHe CTYIEHTOB B IMPAKTHUUECKUX 3aHATHUAX, BBIOJHEHHE KOHTPOJBHBIX
3aJJaHUi ¥ TECTOB, HAIMCAHUE KYPCOBBIX U BBINTYCKHBIX KBaIM(UKALMOHHBIX paboT. IIpu sTom
caMmocCTosTeNIbHas paboTa CTYCHTOB UTPAET PEUIAIOIILYIO POJIb B X0/I€ BCETO YyUeOHOTO Mpolecca.

Ha nexkuumsix u3mararoTcsi JIMOIb OCHOBHBIC, MMEIOIINE NPUHIMIUAIBHOE 3HAYCHHUE U
HauOoJiee TpyAHbIE JUI1 HOHUMAaHMS U YCBOCHUS TEOPETUUECKUE U TPAKTUYECKHE BOIIPOCHI.

Teopernueckue 3HaHUSA, MOTYyYSHHbIE CTYACHTAMH Ha JEKIMIX U MPU CaMOCTOSATEIbHOM
U3y4eHHH Kypca TII0 JUTEPaTypHbIM HMCTOYHHKAM, 3aKpeIUISIOTCS TIPU  BBIIIOJHEHUHU
1abopaTOPHBIX padoT, a TAKXKe MPU CAMOTECTUPOBAHUH.

ITpu BeIOTHEHUH J1TAGOPAaTOPHOI paboTHI 0OpalaeTcs 0co00e BHUMAaHKE Ha BBIPAOOTKY Y
CTYAECHTOB YMEHHUSI TPAMOTHO BBIIOJHATH M OPOPMIISATH JOKYMEHTALUIO, YMEHHUS MOJIb30BATHCS
HAay4YHO-TEXHUYECKOW CIpaBOYHON JuTepaTypor. Kaxaplil CTylIeHT AOJKEH MOATOTOBUTHCS K
3alIUTe CBOETO OTYETa, pa300paBIIUCh C TEOPHEH MCCIETyeMOTO SBICHHS.

Texymas pabota Hag ydeOHBIMU MaTepHajJaMM BKIIIOUYAET B ce0s1 00pabOTKY KOHCIIEKTOB
JEKIMH MyTeM CHCTeMAaTU3aluy MaTepHraa, 3al0JHEHUs IPOMYIIEHHBIX MECT, YTOUHEHHUS CXeM
U BBIICJIICHUS TJIABHBIX MBICIEH OCHOBHOTO COAEp)KaHUS JEKIUH. {151 3TOro MCHOJB3YIOTCS
UMEIOIINECS YIeOHO-METOINIECKHE MaTepHalbl M IpyTas peKOMEHIOBaHHAS JINTepaTypa.

['paHuiibl MeXly pasHBIMH BHJIAMH CaMOCTOSTEIbHBIX PadOT JAOCTATOYHO PA3MBITHI, a
caMHM BUIbI paboThI nepecekaroTcs. Takum 00pa3oM, caMOCTOATENbHOM paboTa CTyIEHTOB MOXKET

OBITh KaK B ayIUTOPUH, TaK U BHE €€.
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3akpernseHue BCero U3y4eHHOro MaTepuala OCYIIECTBISIETCS ¢ TOMOIIbI0 TECTUPOBAHMS
no BceM TemaM Kypca. CTyIEHTbl MPOXOJAT TECTUPOBAHUE YIAJICHHO WU CaAMOCTOSITEINIBHO.
[IpenogaBatens momoraeT pa3odparbes ¢ MPOOIEMHBIMU BOIIPOCAMU U 3a/ladaMu (110 Mepe HX
MOCTYIICHUS) B X0/1€ TEKYIIUX KOHCYJIbTALIUM.
4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IpPOeKTOB) (IIPH HAJTUYHUHN)

KypcoBbie paboThl HE IPETyCMOTPEHEI.

V. YueoHOo-MeTOoAu4YecKOe H HH(POPMAIHOHHOE 00ecnedeH e JUCIUILINHBI (MOTYJIs1)
a) nepeuens Iumepamypbl

OCHOBHAs TUMepamypa
1) Jlusenue, H.M. Kypc dusuku [Dnektponnsiii pecypc] : yueobnuk / H. M. JIuBennes. -
DJEeKTpOH. TEKCTOBBIE NaH. - Mockaa : Jlans, 2012. - 672 c. : wi. - ObC "Jlanp". - HEOrpaHUY.
nocryt. - ISBN 978-5-8114-1240-2
2) Pemuzo, A.H. Kypc ¢usuku : ydeOnuk s crya. By3oB / A. H. Pemusos, A. 5.
[Toranenko. - 3-¢ u3., crep. - M. : Ipoda, 2006. - 720 c. : un. ; 21 cMm. - (Bricmee oO6pazoBanue).
- ISBN 5-358-01411-x : 56 3Kk3.
3) I'paboBckmii, P.U. Kypc ¢wmsuku [DnexrpoHHbId pecype]| : yueb. mocobue / P. U.
['paboBckmii. - Mocksa : Jlanp, 2012. - 608 c. : w1 - (YueOHuku nns By3oB. CroernuanbHas
autepatypa). - Pexxum nocryna: 9bC "UznatensctBo "Jlanp". - Heorpanuy. nocrym. - ISBN 978-
5-8114-0466-7
4) CagenbeB, .B. Kypc obmeit dusuku [DnekTpoHHBIN pecype] : yuel. mocodue: / 1. B.
CaBenbeB = A course in general physics. - Mocksa : Jlanb, 2011. - (JIyumue kiaccudeckue
yueObHukn) (Knaccuueckas ydeOHas nureparypa mno ¢usuke). - Pexum nocryma: 3OBC
"U3narensctBo "Jlanw". - Heorpanuy. noctymn. - ISBN 978-5-8114-1211-2

O0ONONHUMENbHAS TUMepamypa
1) Bamumes, M. I'. Kypc oOuieii ¢pusuku [dnekrponnslii pecype] / M. I'. Banumes, A. A.
IToB3Hep. - Mocksa : Jlans, 2010. - 576 c. : un. - Pexxum nocryna: 9bC "UznarensctBo "Jlanp". -
Heorpanuu. noctym. - ISBN 978-5-8114-0820-7
2) Usnues, A.Jl. ®uzuka [DnekTpoHHbIN pecypc] : yueb. mocooue / A. JI. IBnues. - MockBa
: Jlans, 2009. - 671 c. : un. - Pexxum noctyna: 9bC "UznarensctBo "Jlans". - Heorpanuy. goctym.
- ISBN 978-5-8114-0760-6
3) Huxomnaes, B.. Tpynnsie rpaduku B kypce obmieit pusuku [Tekcr] : yael. mocodue st
BY30B, 110 Hamp. nmoAroT. "®dusuka" u crnen. "Acrpornomus" / B. . Hukonaes, T. A. bymmuna. -
3-e uzn., uctp. - CII6. [u ap.] : Jlanb, 2014. - 199 c. ; 24 cMm. - (Y4eOHUKH IS BY30B.
CrneuuanbHas nmuteparypa). - ISBN 978-5-8114-1669-1. — (1 ax3.)
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0) nepuoouuecxue uzoanus
- HET.
B) CHUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. B cucreme ob6pasoBarenpHoro mopraga MIY (http://educa.isu.ru/) pasmemicHb

MCTOANYCCKHUEC MAaTCPHAJIbI U 3aJlaHU 110 JAHHOMY KYpPCY
2) baszol aaHHblx, MHd)OpMCZI/;MOHHO'CﬂPd@O‘iHble U NnouUcCKoeble cucmemaol

1) HB UT'Y http:/library.isu.ru/ru

2) DU3 «bubauorex» https://isu.bibliotech.ru/
3) OBC «Jlanb» http://e.lanbook.com/

4) 3BC «PykonT» http://rucont.ru

5) OBC «Aiidykey http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILIUHBI (MO1YJIs1)

6.1. YueOHoO-1200paTOpHOE 000py10BaHuE:

O6ODVI[OBEIHI/IC. HNmeetcs nBe y‘Ie6HbIe na60paTopHH, OCHAlICHHBIC COOTBETCTBYHOIINMMU

npuOopaMu U NMPUHAAIEKHOCTAMU. B MakeTsl paboOT BXOAAT OJOKM MUTAHUS, U3MEPUTEIbHbIE
puOOpPbI, KOMIIBIOTEPHI, JA0OPATOPHBIE CTEH/IbI, ATIEKTPOHHBIE BECHI, PEOCTAThI, CAETUYUKHU, U JP.

Marepuasbl: METOIMYECKHE OMUCAHUS KO BCEM JIA0OPATOPHBIM pab0OTaM, KOMILUICKT y4eOHUKOB U
nocoonii Mo Kypcy oOmeld ¢u3nku B yd4eOHOW J1abopaTOpHH, CHPABOYHHKH H TaOIHUITBI
($u3NYECKUX BETUYMH.

6.2. IlporpammHoOe obecrnieyeHue:

CrangapTHOe IpOrpaMMHOE oOecredeHue, HeoOXoauMoe AJIs MOKa3a MPE3CHTalui U JIPyrux
MYJIbTUMEAMUHBIX MarepuanoB. I[Iporpammsbl, MOAETUPYIOIIME HEKOTOpbIE JabopaTOpHbIE
paboThl, CO3/1aHHBIE MPENOAaBaTeNIMU Kadeaphl.

6.3. TexHnuyeckue U 1eKTPOHHbIE CPEACTBA!
Ha 75exkumoHHBIX 3aHATHAX MOTYT MCIONIB30BaTbCcid MYJIbTHUMEIUMHbBIE CpeaCTBa:

NEPEHOCHOW MPOEKTOp (WM CTAllMOHAPHBIM B COOTBETCTBYIOILEH ayIUTOPHH), CTAIIMOHAPHBIN
HacteHHbI 3KkpaH (Classic Solution, 244x244), noyrOyk Lenovo B590.
VIl. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

B cootBerctBun ¢ TpeboBanusmu PI'OC BO mno peanusanuu KOMIETEHTHOCTHOTO
M0JIX0/1a, B y4eOHOM IPOLIECCE UCTIOIb3YIOTCS aKTUBHbBIE U MHTEPaKTUBHBIE (POPMBI TPOBEICHUS
3aHsaTHi. IHTepakTHBHBIE (OpPMBI pabOTHI NMpPEAYCMATPUBAIOT AKTUBHYIO MO3UIUIO CTYAECHTOB
py U3y4eHuu Marepuana. Hampumep, caMoCTOSATENbHO OATOTOBUTH JJOMIOJHEHUE K JICKIIUH WU
0T4eTy o jabopaTopHOil paboTe, B KOTOPOM OyIyT OTpaXKeHbI KOHKPETHBIE (PU3MUECKUE 3aKOHBI
H ABJICHHA B IPUIOXKCHHUH K 3ajadyaM 6I/IOHOFI/II/I, 1 BBIHECTH €0 Ha O6CY)K}IGHI/IG; IIPOBECTU
JUCKYCCHIO, BKJIIOYUTH DJJIEMEHTBHI COOCTBEHHBIX I/ICCHe}IOBaHI/Iﬁ n cacilatb KpaTKyro

MPE3CHTAlIUIO CBOUX BBICTYHJIGHI/Iﬁ Ha 3a4YCTHBIX 3aHATHUAX.


http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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Bce nabopaTtopHbie pabOThI a1aTUPOBAHKI JUISI HATIPABICHUS CTYICHTOB OMOJIOTUYECKOTO
dakynbrera. DopMupoBanue MpodheCCHOHATHHBIX HABBIKOB 00YCIIOBICHO pa300pOM KOHKPETHBIX
CUTyalluil ¥ POJIEBBIX UTP BO BpPEMs OTUETOB MO JabopaTopHbIM pabotam. Bce ato ¢popmupyer
KOMIIETEHIIMIO CITIOCOOHOCTHU MPUMEHSTH 3HAHUS, YMEHUS U IMYHOCTHBIEC KAUeCTBA JIJISl YCIEIIHOM
NeSITETLHOCTH B 001aCTH OMOJIOTHYECKUX UCCIICAOBAHUIA.

Ha naGopaTOpHBIX 3aHATUSAX CTYAEHTHl NPUOOPETAIOT HCCIEA0BATEIbCKUE HABBIKH,
HE00XO0UMBbIE /17151 paOOTHI IO MEKIUCIUIUIMHAPHBIM HAMPABICHUSIM MOCIIE MOIy4eHUs 6a30BOr0O
oOpa3oBanusi U (GOPMUPYIOT KOMIETEHIIMIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYUHYIO
CYUIHOCTh MTpPOOJEeM, KOMIIETCHIIMIO TOTOBHOCTH HCIOJB30BaTh METOJbl TEOPETHYECKOW H
OKCHEPUMEHTANBHON (u3uku B  Mpo(ecCHOHATBHOW JEATENbHOCTH 10  HAIpPaBJICHUIO
«buonorusn».

[IporpaMMa oOcHOBaHa Ha HCIIOJIb30BAHUU COBPEMEHHBIX OO0pa30BaTEIbHBIX TEXHOJOTHIL:
UHPOPMAMOHHBIX (JIeKIWK W mpe3eHTanuu B Power Point), mpoekTHBIX (MynbTHMEIHa, BHIEO),
JUCTAaHIIMOHHBIX, HAYYHO-UCCIIE0BAaTEIbCKONW HAIIPABJIEHHOCTH U T. II.

VY aenbHbIN Bec 3aHATHIA, TPOBOJAUMBIX B MHTEPAKTHUBHOU (hopme, cocTaBisieT He MeHee 50%
ayIUTOPHBIX 3aHATHH. (3aHATHUS B MHTEPAKTUBHON (opMe 3aTparuBaloT MPAKTUYECKH KaKIOTO
CTYZACHTA, T. K. yCTHBIE OTYETHI IO JJAOOPATOPHBIM paboTaM MPOXOIST C UCTIOIb30BaHUEM JICTOBBIX U
POJIEBBIX UTP, pa300opaMy KOHKPETHBIX CUTYAITHIA. )

Ha mepBoM mpakTU4YecKOM 3aHITHH MPOBOAMUTCA OOSA3aTENbHBIA WHCTPYKTAXK MO TEXHHUKE
0€30MacHOCTH, MOCIIE YEeTO CTYIEHTHI CTaBAT MOJMUCH B COOTBETCTBYIOIIEM JKypHAJE.

VI1Il. OueHounble MaTepHaJIbl AJ TEKYIIEro KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

@DOH/J| OLIEHOYHBIX CPEJCTB MPEJCTABIEH B IPUIIOKEHUU 1.

8.1.1. OnenouHnbIe cpeacTBa A1 BXOAHOT0 KOHTPOJIA

Bo Bpems nepBoro 1abopaTopHOro 3aHATHS POBOAUTCS OMPOC 110 pa3HbIM TEMaM Kypca
¢u3uku mkonbHOro ypoBHs (10-15 MunyT) 1 cobeceoBaHUS BO BpeMsl BBINIOJIHEHMSI IEPBOIt
nabopaTopHON pabOTHI.

8.1.2. OueHoYHbIE CpPeICTBA TEKYIIEro KOHTPOJIS

Ha3naueHue OIEHOYHBIX CPEACTB TEKYIIErO0 KOHTPOJS — BBIIBUTH CHOPMHPOBAHHOCTH
BCEX KOMITETCHIIMI, 00eCIIeUMBaEMBIX JAHHOHN JUCITUIIIHHOM.

Conepxanne y4eOHOTO MaTepuaia pasfeleHo Ha aumaakTudeckue eauHunbl ([AE) —
IpeMETHBIE TEMBI, MO yIeXkKalue 0013aTeIbHOMY H3YUYEHHIO U YCBOCHMIO B IIpoIiecce 00yUeHHUsI.
Texymmii KOHTPOJb peaau3yeTcsl MpH 3aluTe J1adopaTOpHBIX padoT, MPOBEIEHHH ONPOCOB,
BBINOJTHEHUH UHIUBUAYATbHBIX 331aHUN U TECTOB, MPEAYCMOTPEHHBIX TPOrpaMMoOii Kypca.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHUJI CHCTEMAaTHUUYECKON TPOBEPKH 3HAHHI,

YMEHUM, HABBIKOB OOyYaromuxcs. 3ajada TEKYIIEro KOHTPOJSA — OMEPATUBHOE U PETYIISIPHOE
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ylpaBjieHHE y4eOHOM JeATENbHOCTBIO OOYYalOIIMXCSd Ha OCHOBE OOpaTHOM CBSi3U U
KOPPEKTHPOBKH.

HJ’IH pcaim3anun TEKYIIErO KOHTPOJISA MCIIOJIB3YCTCsA 63HHBHO'peﬁTHHFOBaH CHUCTCMa

(bPC) ontenku, pekomenayemas Muno6pazoBanus PO (ITpukaz MO P® ot 11.07.2002).

3a mocerieHue 0AHOTO BUA 3aHATUs gaetcst 1 6amn (16 3ansaTuii (8 nekuuit + 8 1a60paTOpHBIX

3aHsATUi)* 1 Oama = 16 6amioB), maboparopHbie paboThl — 54 6asa (6 madbopaTopHbIx padbot *

9 6atoB =54 6amna). B koHIIE cemecTpa CTYACHTHI MPOXOAT UTOTOBOE TECTUPOBAHUE Ha

nopraie educa.isu.ru, KoTopoe OrieHHBaeTCsi MakcuMaiibHO B 30 OaJLIOB.

ITapameTpsl OLIEHOYHOTO CPEICTBA AJIS 3ALIUTHI Ta00PATOPHBIX padoT

NT— Onenka / 6amisl
(I))HGHEI/I OTan4Ho Xopouio Y oBiers. Heynogi.
7-9 6aioB 4-6 Gayna 1-3 Gamna. 0 GamtoB
B uenom otuer Otuer He
odopmIIeH o opMIIEH.
KOPPEKTHO,
CZeNIaHbl Otuet oopmiieH
A Otuer oopmiien bop
BBIBO/IbI, HO CO 3HAYUTEJIBbHBIMU
MOJIHOCTBIO.
UMEIOTCS 3aMCUaHUSIMHU,
Nwmerores
[TonHOCTBIO U HE3HAYUTEIIbHbIC BBIBO/JIbI HE
3aMe4YaHus 10
KOPPEKTHO HEJOCTaTKH. MOJTHBIC, TIPH
0(hOPMIICHHIO,
odopmieH [Tpu 3amuTe 3aIIUTE CTYACHT C
BBIBOJIBI CJICITAHBI
OTYET, CJICNAaHbl | CTYJIEHT TPYJIOM
HE TIOJTHOCTBIO.
BEIBOJIBL. [Ipu MTOKA3bIBACT dbopMyIUpyeT CBOU
IIpu 3amure -
Brinonuenue | 3amure MOHUMAET YR ICHIS MBICTIH, HE
3aJlaHui MOKAa3aHO MaTepuana, Y PUBOTUT
MTOBEPXHOCTHBI,
BCECTOPOHHEE U | MIPUBOJIUT conepKaT MPUMEPBI, HE 1aeT
ri1yookoe IIPUMEpBI, HO p OTBETa Ha
OIINOKHU, TPUMEPHI
3HaHHE HCTIBITHIBAET JOTIOTHUTETIbHBIE
HE TPUBOAATCS,
MaTepuana. 3aTPyTHEHUS C BOTIPOCHI
OTBETHI HA
BBIBOJIaMH,
JOTIOTHUTENbHBIC
OJTHAKO
BOTIPOCHI HE
JIOCTaTOYHO
YBEPEHHBIE.
MIOJTHO OTBEYACT
Ha
JIOTIOTHUTEITLHBIC
BOTPOCHI.

BOHpOCBI U 3aJaHud JJIA IPOBCACHUA TCKYHIECTO KOHTPOJIA U HpOMe)I(YTOHHOﬁ arTeCcTalnun
M0 UTOTraM OCBOCHHA AWCHUILIMHBI, @ TAKXKC IJII KOHTPOJIA CaMOCTOSTCILHON pa6OTBI CTyACHTa

10 OTJENIBHBIM pa3jieniaM AUCHUIUHBI Bei1okeHbl B DJIMOC dakynbTera.

8.1.3. OueHouHbIe CpeacTBA ISl IPOMEKYTOYHON aTTeCTALNH
[IpomexyTouHas aTTecTalys HallpaBJieHa Ha MPOBEPKY C(HOPMUPOBAHHOCTH BCEX

KOMHCTGHHHﬁ, o0ecreuynBaeMbIX JaHHOM JTUCUUILINHOMN, 1 IpOBOAUTCH B (I)OpMC TCCTA.
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3a OCHOBY KOHTPOJISI YCIIEBAEMOCTH CcTyeHTa B3sita 100-0abHas cucreMa opraHu3aiim
yueOHOro Iporuecca:
1. AxTHUBHOE MOCeIIeHUE CTYJeHTaMH JEKIINK (BEJICHHE KOHCIIEKTa) U JIa0OpaTOpHBIX paboT —
(16 6ammoB)

2. YpoBeHb U TIyOMHA IPOPAOOTKU TEOPETHUECKOTO MaTepHala IMpH MOATOTOBKE K
BBINOJIHEHUIO JTA00paTOpHBIX paboT. KauecTBO BhIMoIHEHNs 1a00paTOPHBIX PadoT.
OneHuBaroOTCs: MOHUMAaHUE JIOTHKH MPEVI0KEHHON METOANKYU MPOBEACHUS SKCIIEPUMEHTA,
KaueCTBO MOJIYYEHHBIX SKCIIEPUMEHTAIbHBIX TaHHBIX, TIIATEIILHOCTD BBITOJIHEHUS
pacyeToB, aHaIM3 MOTPEIIHOCTEH U MPaBIONOJOOHOCTH KOHEUHBIX Pe3yIbTaToOB, YPOBEHb
MOJIrOTOBKH U O()OPMIICHHUS OTYETA O MPOJICTaHHON paboTe, MPaBUILHOCTD U HATIISITHOCTD
MpeICTaBICHHs UJUTFOCTPATUBHOTO MaTepHaa (pUCYHKOB, rpaduKoB U T.1.); Kaxnas
naboparopHasi pabora oleHHBaeTCs B 9 6ayuioB. 3a ceMecTp CTYICHT IOJKEH BBITOIHUTH 6
1abopaTopHBIX paboT. MakcuMaabHOE KOJIHYeCTBO OaIioB — 54.

3. Bcero B TeueHue oHOro cemMecTpa CTyIeHT MOkeT HabpaTh 70 6aiyioB MaKCUMYyM.

4. CryneHt O0akanaBp JIOMYyCKaeTcs K UTOTOBOMY TECTUPOBAHUIO B TOM CIy4ae, eCiu
BBITTOJIHEHBI U 3aIUIIECHBI BCe TabOpaTOpHBIE pabOTHI M B TEUEHUE CEMECTPA 3a TEKYIIYIO
paboty HaOpano 30 6awtoB u 6osiee. B mpoTrBHOM cirydae BoicTaBisiercs 0 6auioB, a B
BEJIOMOCTh BBICTABIISIETCS OLIEHKA «He3a4eT». Bo BpeMs HTOrOBOro TECTUPOBAHUS CTYACHT
OaxanaBp MoxkeT HaOpath 10 30 GamnoB. Eciau Ha UTOrOBOM TECTUPOBAHUU CTYACHT
MOJTyYHJT MeHee 4eM 8 06ajuIoB, TO TECTUPOBAHUE CUMTACTCS HE IPONICHHBIM, CTYICHTY
OakanaBpy BbicTaBisgeTcs () 6aJIOB, @ B BEJOMOCTh BBICTABIISIETCS OIEHKA «HE3aYET.

5. Ecnu Ha UTOrOBOM TECTUPOBAHUM CTYJEHT Habupaet 8 u Oosiee OaNIOB, TO OHU
npuOaBIIAIOTCSA K CyMMe 0aJlJIoB 3a TEKYILYIO paboTy U MEPEBOATCS B aKaAEeMUUYECKYIO

OIICHKY, KOTOpasi (GUKCUPYETCS B BEAOMOCTH U 3aU4€THON KHIKKE CTYICHTA.

WTOroBslil cCeMeCTPOBBIM PEUTHUHT AkaneMuyeckasi OLeHKa
Menee 60 OauioB «HE3ayeT»
60 u Ooitee OamIoB «3a4eT»

IIpenoaBaTens UMeET MPaBO BBICTABUTh aKaJEMHUYECKYIO OLIEHKY (C COTJIacHsl CTY/ICHTA)
0€e3 MPOXO0XK/IEHHUS UTOTOBOTO TECTUPOBAHUS, €CITH CyMMa 0ayuloB, HaOpaHHas CTYIEHTOM 32
TeKyI1ylo paboTy coctaBut 60 6aioB u 6oree.

HToroBoe TecTUpoBaHUE BBHIOIHIAETCS Ha 0a3e BBIYUCIUTENBHOTO 1eHTpa (BLI)
YHHBEpCHUTETA 10 TecTaM (eaepanbHoro MHTepHeT-7K3aMeHa 00pa30BaTeIbHOTO MopTalia

http://educa.isu.ru/ . TIpu atom BI] npemgocTaBisieT BO3MOKHOCTh OJTHOBPEMEHHOTO

TECTUPOBAHHA BCEX CTYJACHTOB.


http://educa.isu.ru/
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IIpumep TecTOBBIX 32 aHUI I IPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETCHIMH,
yka3aHHbIX Bbime ILII1:

Bonpoc Ne 1
VYpaBHeHUE IIOCKOW CMHYCOUIAJIBHOM BOJIHBI, pacrpocTpaHstouencs Baoib ocu OX co

& =001sin [10%¢ -

ckopocThio 500 M/c, UMEET BUI: kx . BoraoBoe uucio k (B M-1) paBHo...

Bribepure oauH OTBeT.

¢ 5
05
o2
o4

Bomnpoc Ne 2

_ a4l
Kunemarnuecknii 3aKk0H BpaljaTeIbHOrO IBUKEHHUS TeNa 3a/laH YPaBHEHUEM P=cl

pan/c2. YrioBas CKOPOCTb T€ja B KOHIIE TPEThEH CeKyH/Ibl PaBHA...
Bri6epute ouH OTBET.

, e c=1

T 4 pan/c
T 9 pan/c
3 pan/c
6 pan/c

Bonpoc Ne 3
OnHO3apsTHBIC MOHBI, HIMEIOIUE OJTMHAKOBBIC MACCHI, BJICTAIOT B OJHOPOJHOEC MAarHATHOE TIOJIC.
Wx TpaekTopuu NpuBeIeHBI HA pUCyHKEe. HauMEeHbITyI0 CKOPOCTh UMEET UOH, IBHXKYIIUICS 11O
TPACKTOPHH ...
® @ . ]

L L
1
@ .,
B
e » @ ;} e
3

Bri6epute ouH OTBET.
o2

o1

" XapakTepHCTHKHU TPAEKTOPHI HE 3aBUCAT OT CKOPOCTEH HOHOB

C HC XBATACT JaHHBIX IJIA OTBETA HA 9TOT BOIIPOC
3

f

Bonpoc Ne 4
Ha pucynke npeacrasiex rpaduk 3aBUCUMOCTH KOJIMYECTBA TETIJIOTHI, BHIACIISIONICHCS B IBYX
napai€JIbHO COCAMHCHHBIX IIPOBOJHUKAX, OT BPpEMCHHU.



0 28 30 Lec

OTHONICHUE CONPOTHRICHUH MpoBOAHNKOB R2/R1 paBHo...
Bribepute oquH OTBeT.

i

i
i
i

YenoBeK CUAUT B LIEHTPE BPAIIAIOLICHCS IO HHEPLUUH BOKPYT BEPTUKAIIBHOM OCH KapyCelnu 1

0.5
2
4
0.25
Bomnpoc Ne 5
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JEPKUT B pyKax JUTMHHBIH IIECT 3a ero cepeanny. Eciau oH moBepHET MIECT U3 TOPU30HTAIBHOTO
MOJIOKEHUS B BEPTUKAIBHOE, TO YaCTOTa BPAILICHHS] B KOHEYHOM COCTOSTHUM. ..
Bri6epuTe ouH OTBET.

i
i
i

YMCHBIIHUTCA
HC U3MCHUTCA
YBCIIUYIHNUTCH,

Bonpoc Ne 6

Ha IIyTH €CTCCTBCHHOI'O CBCTA ITOMCIICHBI ABC IIJIACTUHKH TYpMaJIMHA. ITocne MMPOXOKACHHUA
IUTACTHHKH 1 CBET ITOTHOCTHIO MMOJIIPU30BaH.

'O
)

=i
Ecmn Y1 Y2 - unrencusnoctu CBETa, MPOLIEALIETo UIACTUHKHU 1 ¥ 2 COOTBETCTBEHHO, U
Jy = “’?1, To yrou Mexay HanpasieHusmMu OO u O'O' paseH...
Bri6epute ouH OTBET.
o e
oo
oo
a0

Bonpoc Ne 7

Ha nHenoasu:kHbBIN OUIBApAHBIN Iap HajeTen Apyroi Takol xe. [locne ynapa mapsl
pasnerenuch noa yriom 90° Tak, 4To UMIyJIbC 0JHOro paBeH pl = 0,3kr-M/c, a Ipyroro



p2=0,4xr-M/c. Haneraromuii map uMes UMITYJIbC, PaBHBIH ...

BeiGepuTe OMH OTBET.
& Ohxe mic

& 025x2 Mic
 Olwxz mic
& 07 wxe omic

Bonpoc Ne 8

Ckonpko anb(da- u 6era- pacnazioB AOHKHO MPOU30MTH, YTOOBI PaIMOAKTUBHBIA H30TOI ypaHa
vE 206
%27 mpeBpaTHIICA B CTAOMJIBHBIN U30TOI CBUHIIA %27 7 ?

Boi6epute ouH OTBET.

" 9 a-pacnanoB u 5 B-pacnanos
10 a-pacnanos u 4 B-pacnanos
8 a-pacnanoB u 6 B-pacnanos
" 6 a-pacnanoB u 8 B-pacnanos

Bonpoc Ne 9
Pabora BeIXOAa /uIsl MaTepualia TIaCTUHBI paBHa 2 3B. Uemy paBHa sHeprus (OTOHOB

majJgaromicro CBCTa, €CJIM MakKCuMaJilbHAasA KHUHCTUUCCKAA OHCPIUA (I)OTOBJ'ICKTPOHOB paBHa 1,5 3B.

Boi6epute ouH OTBET.

C 1,5B
C 0,5B
 35B
T 2B

Bonpoc Ne 10
B HekoTopoil Touke noJis, CO3JaHHOT0 TOUEYHBIM 3apsiioM, MOTeHIMall paBeH 2 B. Bennuuny

TOYEYHOI'0 3apsja YBEIMYNIH B 2 pa3a, IPH 3TOM IIOTEHIMAJ B JAHHON TOYKE CTAJl PABHBIM ...
Boi6epute ouH OTBET.

© 8B
C 16B
C 1B
C 4B
“ 2B

Bomnpoc Ne 11
B npouecce cMIIbHOTO B3aMMOAEHCTBUS IPUHUMAIOT Y4aCTHE...
Br16epute of1H OTBET.

" 2JIEKTPOHBI

" npoTOHBI

20
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T doroust

Bonpoc Ne 12
Opna 1 Ta ke JUQPPAKIIMOHHAS PEIIETKA OCBEIIACTCS Pa3THIYHBIMU MOHOXPOMATHUYECKUMU
U3JTYYCHUSIMU C Pa3HBIMH HHTCHCUBHOCTSIMU. Kakoi pUCyHOK COOTBETCTBYET CIIy4ar0

OCBEIICHUSI CBETOM C HAaUMEHbILIEH JUTMHOU BOJHBI? ( J . HHTeHCHBHOCTH CBETa, @ yIoa

TudpaKIym).
Bribepute oquH OTBeT.
J

107

u + t + 7 + ¥ u -
04 03 02 01 0 0l 02 035 04 sinQ

04 03 02 -0,

I

04 -03 02 -0 o] 01 02 03 04 sing

Bomnpoc Ne 13

LT, 5T
B Tpex OJNHAKOBBIX COCY)IaX HaxXxoauTcCss OAMHAKOBOC KOJIMYECTBO I'a3a, an/Iqu

Pacnpenenenne Mosexys o CKOpocTsM B cocyie ¢ Temneparypoil T1 OyneT onuchiBaTbes

KPUBOM...
fivy

5
Bribepute ouH OTBeT.

o2

~ 3

o1
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JOIEHT, K.§.-M.H. C.I1., 'op6yHOB
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